USCLE contractility depends on the state of actomyosin or myosin.
Since these molecules are stable postmortem for a day at ambient temperature and for months when they are kept in a freezer,1)-4) we examined whether aging or some pathological state can affect the ATPase activity or isoenzyme characteristics of myosin or actomyosin in humans and animals.1)-10) We have shown that aging decreases the Ca2+ sensitivity of Mg2+-ATPase activity, the extent of stimulation of Ca2+-ATPase activity by a sulfhydryl reagent, N-ethylmaleimide (NEM), and K+-EDTA-ATPase activity measured at appropriate pH and temperatures.11)-13) However , these changes have not been explained on the basis of either 1) the heavy chain isozyme transition detected by pyrophosphate gel electrophoresis ,3),6) as reported in animals,10) or 2) the light chain transformation revealed by two-dimensional or SDS-polyacrylamide gel electrophoresis. RESULTS AND DISCUSSION Figure 1 shows the results of SDS-polyacrylamide gel electrophoresis of actomyosins prepared from human myocardia in the presence of an inhibitor of serine proteases, phenylmethylsulfonylfluoride (PMSF), which inhibits the proteolysis of myosin heavy chain during the purification of rat cardiac myosin.24) There was a high molecular weight (HMW) band (Mr was estimated to be about 140,000-dalton) in some actomyosin isolated from myocardium of elderly human subjects. As shown in Fig. 2 , the HMW band is derived from myosin heavy chain because it remained associated with the myosin fraction after purification and it crossreacted with the anti-myosin heavy Actomyosin preparations were examined by SDS-PAGE, as shown in Fig. 1 . The numbers of subjects whose actomyosin clearly contained the HMW band and lost troponin-T (severity+and in Tables II and IV) are shown. The appearance of the HMW band and the disappearance of troponin-T showed very good correlation (see Table II ity to N-ethylmaleimide (NEM) is affected by changes around the essential sulfhydryl groups of the myosin molecule.11),13),26) Before we explored the effects of proteolysis on the actomyosin ATPase activities of human hearts, we examined whether the Ca2+ sensitivity and the NEM sensitivity of canine actomyosin preparations were affected by the postmortem time. The actomyosin preparations were isolated from dog hearts frozen at different time intervals after the sacrifice. As demonstrated in Table III , there was no timedependent alteration in the sensitivities to Ca2+ or NEM. Table IV shows the relationship between the proteolysis and the ATPase activities in various human subjects. Actomyosin preparations lacking troponin-T showed a lower Ca2+ sensitivity of Mg2+-ATPase activity, whereas the proteolysis did not affect the NEM sensitivity of Ca2+-ATPase activity. These show that the proteolysis does not affect the contractility, but does affect the regulation of actomyosin by Ca2+. Toyo-oka reported the proteolysis of troponin in dogs, after ligation of the coronary arteries.27) By contrast, Katagiri showed that troponin-T was preserved relatively well in the dog-ischemia model and in human infarcted myocardium.28) We do not yet know the relation between the proteolysis and diseases because the exact localization of the lesions and the sites of sampling have not been strictly examined. In a dog pressure overload model, breakdown products of the myosin heavy chain have been shown to increase , while in hypertensive subjects an endogenous inhibitor of calpain in erythrocytes is reduced.29),30) Thus, proteolysis may be involved in functional changes in actomyosin in some pathological states, such as ischemia and hypertension. Further study is needed to relate these changes to a disease and to identify the protease(s) involved in the alterations.
